medetomidine or dexmedetomidine) 7 . In addition to drug administration, several other preemptive measures can also help manage anxiety and distress. These include allowing dogs sufficient time and opportunities to acclimate to a facility before beginning procedures; paying careful attention to the state of the recovery area; and providing low-level lighting, reduced noise and adequate personnel to monitor and comfort animals. It is also important to provide regular opportunities for animals to empty their bowels and bladder.
Anxiety during the post-procedural period is generally treated with additional tranquilizers or sedatives if such drugs are deemed appropriate. These can be supplemented with longer-acting parenteral or oral compounds. Examples include: benzodiazepines (such as alprazolam, oxazepam, clonazepam); tricyclic amines (such as amitriptyline, clomipramine); selective serotonin re-uptake inhibitors (such as fluoxetine, paroxetine, sertraline and most commonly trazodone); anxioselective agents (such as buspirone); and finally, monoamine oxidase B inhibitors (such as selegiline or cabergoline). There are several commonly used compounds for treating animals during the pre-and postoperative time periods (Table 1) . Details about brand-name and generic drugs are available in the Orange Book: Approved Drug Products with Therapeutic Equivalence Evaluations from the US Food and Drug the initial assessment of each dog's behavioral disposition and acclimation following its arrival at the research facility. Animal care staff should also consider how the caging and enrichment programs of a dog's vendor might differ markedly from those of the research institution.
In addition to dissociating general anxiety from procedure-induced anxiety, it is also important to determine whether signs of distress arise from anxiety or from pain and discomfort. For example, persistent and dramatic whining is commonly associated with anxiety and dysphoria. However, this behavior can manifest during recovery from a procedure, especially after the administration of narcotics (most commonly with fentanyl) 4, 5 , and it is difficult to determine if pain or anxiety is the root cause. A recent assessment resource provides a succinct overview of distinctions and diagnostic assessments that can help observers differentiate pain from anxiety 1 .
Treatment options
During protocol review, modern IACUCs generally plan preemptive management strategies to handle distress immediately after procedures 6 . Several sedatives and tranquilizers with anxiolytic properties are available for pharmacological treatment of anxiety and dysphoria, and these include phenothiazines (such as acepromazine), benzodiazepines (such as midazolam or diazepam) and alpha-2 agonists (such as In 2014, canine research subjects were within the top four most frequently used species of large animals among research classified as 'Column D' by the USDA (where animals are used, pain is involved and pain drugs are administered) 2 . Owing to the long history of canine domestication, much has been written about the ability of dogs and humans to communicate with each other 3 . However, veterinary staff are occasionally frustrated when they are unable to achieve acceptable levels of comfort for dogs. This is perceptible in the dogs' vocalizations, panting or inability to settle comfortably into sleep. Staff should bear in mind that dogs might be responding not only to a procedure but to any of several aspects of their current condition, such as the presence, absence and temperament of nearby dogs or the care that they are receiving from different humans. All of these factors can contribute to heightened anxiety and dysphoria in dogs before and after undergoing a procedure.
Defining anxiety and dysphoria
Veterinarians generally define anxious and dysphoric behaviors in dogs as restless or repetitive behaviors, such as vocalizations, pacing and destruction of the immediate environment. These behaviors are usually accompanied by panting and facial grimace. To dissociate general or environmental distress from procedure-induced anxiety/dysphoria, staff should pay special attention to Altered states part 1: ancillary refinements in managing perioperative distress with canines
Victoria Hampshire, VMD
The biomedical research community has made great progress over the last 30 years in improving strategies to detect and manage pain. Managing experimental and procedural anxiety is a more challenging task, and it depends on the continued practice of distinguishing normal and abnormal states of physiology and behavior in animal subjects 1 . Common approaches for managing pain and distress can be optimized by implementing a plan to also monitor and manage anxiety and dysphoria.
combined with non-steroidal anti-inflammatories are useful for managing pain.
Conclusions
Post-procedural pain and distress in dogs can originate from multiple sources, including physical and psychological injuries. An ideal program for managing postoperative pain in dogs includes monitoring and treating anxiety and dysphoria. Programs that seek to refine their strategies should note each dog's baseline level of environmentally induced anxiety before a procedure and consider any housing conditions that can be changed to help decrease the general anxiety and distress of canine subjects. Furthermore, the use of post-procedural anxiolytics, narcotic reversal agents and combinations of tranquilizers and sedatives can also help provide optimal perioperative care for dogs. 
